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I. Introduction
This paper explores the economic impact of fiscal transparence in emerging market (EM) and developing countries. 2 We mainly focus on two different impacts. The first is the effect on countries' borrowing costs; the intuition is that a more transparent fiscal regime will reduce uncertainty, thus lowering risk premium demanded by investors. The second is the impact of transparency on foreign investors' holdings of an EM's sovereign debt relative to other EMs', after controlling for the price effect. The intuition is that countries with higher fiscal transparency would provide investors with more tools to assess potential risks before taking their investment decisions, especially as investors make decisions on relative weights of different emerging market sovereign debts in their portfolio; indeed, for a given price, holdings of higher amounts of debt results in higher losses if a risk materializes.
One difficulty of this line of study is that fiscal transparency has multiple dimensions and often involves judgement and perception, therefore capturing all of them with one single indicator is not an easy task. We follow a widely accepted definition of fiscal transparency by Kopits and Craig (1998) -fiscal transparency requires "openness toward the public at large about government structure and functions, fiscal policy intentions, public sector accounts, and projections." They further delineate three dimensions of transparency. The first dimension is the availability of reliable information concerning the government's fiscal policy intentions and forecasts (transparency of budget process). The second dimension requires the availability of detailed data and information on government operations (transparency of fiscal data). The last dimension of fiscal transparency covers mainly measures to ensure that officials are held accountable for their actions (transparency of accountability). 3 The idea of measuring the different dimensions of fiscal transparency is not new. Using information from the IMF's Fiscal Transparency Reports on Observance of Standards and Codes (ROSC), Hameed (2005) constructed a summary index of fiscal transparency and four sub-indices. These indicators aimed at capturing the four legs of the ROSC, namely: clarity of roles and responsibility; public availability of information; open budget preparation, execution, and reporting; and assurances of integrity. Arbatli and Escolano (2012) suggest that Hameed (2005) 's indicators can be reorganized to capture the three dimensions of fiscal transparency as presented above. Fiscal transparency ROSCs are not systematically produced every year for every country. Instead, they are requested by country authorities on a voluntary basis. Therefore, they are not suited for panel analyses that we conduct in this paper.
Among many measures of fiscal transparency, we focus on three indicators that capture the three dimensions presented above. To capture the first dimension, we use the Open Budget Index (OBI) constructed by the International Budget Partnership (IBP), a think tank, using the results of the Open Budget Survey (OBS) conducted bi-annually. 4 To measure the second dimension of fiscal transparency, we construct the Government Finance Statistics Reporting Index (GFSRI) that captures the level of details in fiscal data reported by countries to the IMF for publication in the Government Finance Statistics Yearbook (GFSY). The third dimension is captured by one of the World Bank's Worldwide Governance Indicators (WGI), the Voice and Accountability index. We choose to explore three indicators separately instead of using one single aggregate to better capture the complexity of fiscal transparency. Our intuition is that investors do not give the same weight to these three dimensions of fiscal transparency in their decision-making process. For instance, while taking their investment decisions and particularly concerning whether to spend substantial amounts of money on a given government's debt or not, investors would most likely be more interested in the information on the government's debt servicing capabilities rather than in the openness of its budget process. Furthermore, aggregating many indicators into one single measure likely leads to a loss of information in addition to introducing additional technical considerations about how to appropriately weight each component.
We find that fiscal transparency positively affects EM countries' borrowing costs and increases foreign investor's demand for their sovereign debt. More interestingly, we find that these two economic benefits seem to be affected by different dimensions of fiscal transparency. Specifically, high transparency of the budget process seems to contribute most to lower EMBI spreads while availability of detailed and cross-country comparable fiscal data leads to higher foreign holding of EM's sovereign debt. In addition, the effect of fiscal data transparency seems to apply to all countries in our sample while the effect of budget process transparency seems to be mainly felt by those countries that have already achieved sufficient degree of budget process transparency. Some theoretical considerations justify the different roles played by different dimensions of fiscal transparency, and our choice to investigate its effects on both spreads and foreign holdings. The first reason why the two statistics (the response of demand and that of spreads) may not capture the same effect is Stiglitz and Weiss (1981) 's argument of imperfect credit markets. In our specific case, interest rates may not clear demand and supply for funds, and tracking volumes (foreign holdings) may provide additional insights on the effect of fiscal transparency. Secondly, transparency may affect the portfolio allocation choice of investors in ways that are not linearly related to the interest rate if there are other constraints to the optimization problem of portfolio managers. Such constraints could be related to risk mitigation, investors preferences, etc.
Our finding of the beneficial impact of fiscal transparency is broadly consistent with the existing literature. Choi and Hashimoto (2017) using an event study approach find that data transparency, signaled by countries' subscription to the IMF's Data Standards Initiatives (SDDS and GDDS), leads to a 15 percent reduction in their EMBI spread one year following such reforms. Arbatli and Escolano (2012) found that fiscal transparency, measured by an ROSCs-based index, has positive and significant effects on countries' credit rating. Gelos and Wei (2005) , use a measure of government opacity to present clear evidence that funds systematically invest less in less transparent countries.
Relative to existing literature, our contribution from this study is twofold. First, we investigate the three dimensions of fiscal transparency separately based on different indicators. Second, we explore not only the price impact of fiscal transparency measured by EMBI spread, but also the quantity impact of fiscal transparency as measured by foreign holding of EM sovereign debt. This paper is organized as follows: Section II describes the data used in the analysis, together with some stylized facts. Section III lays out the models. Section IV reports the regression results and the last section concludes with policy implications.
II. Data and Stylized Facts

A. Fiscal Transparency Measures
We use three measures of fiscal transparency: The Open Budget Index, the Government Finance Statistics Reporting Index, and the Voice and Accountability Index from the Worldwide Governance Indicators. Each measure aims at capturing one dimension of fiscal transparency.
The Open Budget Index (OBI) assesses the availability of information on the budget, the openness of the government to let citizens participate in the budget process, and the "strength of formal oversight institutions." Concretely, the OBS assesses whether the government publishes eight important documents related to the budget, 5 the comprehensiveness and the timing of release, based on the answers provided by researchers "typically based in the surveyed country" to about 109 questions. The index is obtained by averaging the scores obtained by the country on all the questions, after a numerical transformation of the original letter scores to numbers between 0 and 100. A country with a score close to 100 is perceived as highly transparent while a country with a score near 0 is perceived as having an opaque budget process. This indicator is mostly meant to capture the first dimension of fiscal transparency. Although its construction includes some information about the audit process which, in part, is to ensure accountability, the weight of this information is very small in the index.
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The Government Finance Statistics Reporting Index (GFSRI) 7 tracks the cross-country comparable data provided by countries to the Statistics Department of the IMF concerning the fiscal outcomes of the budgetary central government.
8 Concretely, the index evaluates the availability of detailed information concerning governments' flow operations (Revenue and Expense), nonfinancial assets and liability transactions (i.e. how an operating surplus is used and an operating deficit is financed), and the balance sheet (stocks of assets and liabilities). All the data broadly follow the international standard set by the Government Finance Statistics Manual 2014 (GFSM2014). Appendix A details the methodology used to construct the GFSRI; we only provide a short summary here.
Consider for instance a high-level aggregate = + where and are subcomponents of . Suppose that in turn has two subcomponents 1 and 2 (the most disaggregated data) such that = 1 + 2. The scores that we give to 1 and 2 are either 1 if the data are available, or 0 otherwise. A numeric score of 0, 1 or 2 is then assigned to depending on whether the data is available (score = 2), can be calculated as 1 + 2 (score = 1), or not available (score = 0). The same logic goes for and its subcomponents. Finally, a numeric score of 0, 2 or 3 is assigned to depending on whether the data is available (score = 3), can be calculated as + (score = 2), or not available (score = 0). The scores for all series of a given country are then summed up and normalized to be between 0 and 100. Similar to the OBI, a high GFSRI score means that the country has a high level of fiscal data transparency.
The Voice and Accountability index (WGIVA) is one of the six governance indicators constructed by the World Bank; together with the indicator of Political Stability and Absence of Violence, it captures the process by which governments are formed and replaced, and their operations monitored, with a focus on the latter. The construction of the index is based on data collected from various sources, and aggregated using the Unobserved Component Model 6 The 2017 Open Budget Survey (OBS) questionnaire had 145 scored questions, of which 109 (on public availability of budget information) were used for the construction of the OBI. 18 questions were aimed at capturing citizens' ability to participate in the budget process, and 18 questions were used to assess accountability. See https://www.internationalbudget.org/open-budget-survey/methodology/. 7 Our fiscal reporting index is based only on data reported by countries to the IMF. We do not consider data released by countries out of this platform (e.g., national websites), which may introduce a downward bias into our indicator for some countries. One advantage of our index, however, is that it is built using data that are highly comparable across countries and compiled following international standards (GFSM 2014) , which makes them more attractive for investors than data published by countries based of individual national presentations. Another caveat is that our GSFRI indicator would tend to give low scores to countries with low capacity to produce detailed fiscal data in GFSM format, even if they would have submitted these data absent the constraints. So, in subsequent robustness analyses, we control for statistical capacity constraints. which consists of two steps: 9 (1) standardize the data from the various sources into comparable units, and (2) construct WGIVA as a weighted average of the underlying source variables. More weight is given to data sources that are correlated with each other. Countries' scores vary between -2.5 and 2.5, with higher numbers reflecting a satisfactory performance, i.e., in our case, good transparency.
B. Dependent Variables
To study the effect of fiscal transparency on the borrowing costs of emerging market economies, we use the Emerging Market Bond Index (EMBI) Global spread, which reflects the risk premium charged by investors trading in secondary markets on EM's dollardenominated sovereign debt vis-à-vis their US counterparts. An increase in the EMBI index normally signals a corresponding increase in sovereign borrowing costs in the primary market.
To investigate the effect of fiscal transparency on foreign holding of EM's sovereign debt, we use two alternative measures. As a first measure, we consider (only for the countries in our sample) the total amount of sovereign emerging market economies' debt held by foreign investors, 10 and compute the share of this amount that is allocated to each country after controlling for supply constraints.
11 Our goal is to examine whether, after controlling for other determinants of bond demand, this share increases with the degree of fiscal transparency in the country.
To get a better sense of how this share is constructed, denote by the total amount of sovereign general government debt in country , where is the set of all countries in our sample. Also denote by = ∑ and ̅ the total and average amounts of sovereign general government debt issued by all the countries in the sample, respectively, and by the amount of country 's sovereign general government debt held by foreign investors. If all countries' sovereign debt markets had the same supply and were equally liquid, our measure would simply be computed as / . Since supply and liquidity vary across countries, we normalize this share by constructing the share of country 's sovereign debt that foreign investors would hold if this country were issuing the average amount ̅ . This share, which can be interpreted as how "over/under-weight" a country is in global investors' portfolio in aggregate, is given by:
9 There is an extra step that consists of constructing margins of error that reflect the "unavoidable imprecision in measuring governance" (see Kaufmann et al., 2010) . 10 In an ideal world, the analyses would be done using foreign private investors' holding of EM's debt securities. But not all the databases that we use provide a breakdown of EM's debt by instrument and residency of the counterpart. So, "debt" in the paper refers to debt securities and loans, and "foreign investors" refers to all foreign counterparts (official and private).
11 Controlling for supply constraints faced by countries is important to take into account the fact that the share of some country's sovereign debt held by foreign investors may be small due to these constraints.
The second dependent variable used to investigate the effect of transparency on EMs' debt demand is simply the share of foreign holdings of sovereign debt given by:
Our data on foreign holdings of emerging market debt are mainly based on Arslanalp and Tsuda (2014)'s database, which tracks global demand for EM's sovereign debt measured in nominal terms, 13 supplemented by data from the Quarterly Public-Sector Debt (QPSD) database.
C. Control Variables
The other important determinants of sovereign borrowing costs and foreign holdings of emerging market sovereign debt can be grouped into two categories: pull or country specific factors, and push or international factors. This grouping draws on a vast literature on emerging markets that studies the determinants of differences in borrowing costs (as expressed by interest rate spreads) across countries. One strand of this literature attributes the changes in spreads to global factors such as fluctuations in investors' appetite for risk and changes in global macroeconomic and liquidity conditions (see González-Rozada and Levy-Yayeti (2008) and Csonto and Ivaschenko (2013) among others). Another strand of the literature attributes it to changes in local fundamentals (see for instance Eichengreen and Mody (1998) , Baldacci et al. (2008) , Arbatli (2011) ). Some authors have argued that both factors have played non-negligible roles in explaining the spread fluctuations, and especially the emerging markets' spread compressions that we saw during the last few decades (Calvo et al. (1996) and Hartelius et al. (2008) ).
Pull factors: the main pull factor that we consider is Credit Rating collected from Bloomberg.
14 This variable summarizes important information concerning a given country's creditworthiness, and plays a key role in the decision to invest in that country. Beyond credit rating, investors may be interested in the variables that picture the country's indebtedness and macroeconomic situations; for this reason, we use as additional control variables the primary 12 For a given period, the two specifications of the dependent variables are proportional to each other:
But is time variant, making both relevant to be used in the study. 13 Using the nominal value of debt instead of its market value allows us to separate the price and quantity dimensions in our regressions.
balance (NLB/GDP) and the external debt (Debt/GDP) ratios as well as an indicator that summarizes the main information contained in GDP growth, inflation, the real effective exchange rate and the current account ratio (We call this indicator Macro).
15 All these variables are annual data from the IMF's World Economic Outlook (WEO) database, except for the REER which are from the International Financial Statistics (IFS) database. Comelli (2012) shows that political and financial risks are also important determinants of sovereign bond spreads. We, therefore, use annual Political Risk Rating (PRR) and Financial Risk Rating (FRR) indicators from the International Country Risk Guide (ICRG), constructed by the PRS (Political Risk Services) group.
Push factors: these are international factors that influence investors decision making. The three variables that we use are the Federal funds rate (Fedfunds) used to control for global macroeconomic and liquidity conditions, the CBOE volatility index (VIX) to control for investors' risk appetite, and a crisis dummy taking the value 1 during 2009-13, and used to capture changes in investors' behaviors during the last global economic and financial crisis.
D. Some Stylized Facts
In this section, we show some descriptive statistics to have a preliminary idea of the information content of our data. Particularly, we would like to show how our different measures of the three dimensions of fiscal transparency relate to each other and to other variables used throughout the paper. Our analyses are based on data on the 33 (mostly emerging and developing) economies presented in Appendix C; this list of countries is dictated by the availability of data on both the EMBI index and the OBI. OBI annual data are available for 2006, 2008, 2010, 2012, 2015, and 2017 . We use the results of the 2017 OBS as 2016 data in our analyses; the reason for this treatment is explained later in this section, along with the reason for our choice of 2005-16 to be our sample period.
The top panel of Table 4 (Appendix B) presents some summary statistics on our fiscal transparency measures. Starting with the OBI, we can notice that the coverage of our countries of interest has increased over time, from 17 countries in 2006 to 33 in 2016. The average OBI has steadily increased over time, but this average never exceeds 50 over a maximum of 100; this means that the transparency of the budget process remains broadly moderate in emerging markets. However, there is a huge disparity between countries, judging by large and increasing standard deviations among the countries (standard deviation fluctuates between 18 and 22). This disparity is also evident by looking at the range between 15 To preserve parsimony, the variable 'Macro' is the first principal component of four main macroeconomic variables: GDP growth, inflation, the real effective exchange rate (REER) and the current account ratio. The REER is expressed in terms of units of local currency per unit of foreign currency so that an increase represents a real appreciation. This first principal component loads positively on the REER and inflation and negatively on GDP and the current account ratio. So, an increase in Macro represents a deterioration of local macroeconomic conditions. minimum and maximum OBI for a given year; in general, the distance between the least and the most transparent countries is over 75 points.
Regarding the indicators that measure the other two dimensions of fiscal transparency, there is also a lot of disparity among countries. However, the countries in our sample seem to have moderate to high levels of fiscal data transparency, and have considerably improved the availability of detailed data on the outcomes of their fiscal operations in the recent years. Average GFSRI increased slowly between 2006 and 2012 and accelerated thereafter. From about 54 in 2012, the average value of GFSRI for the sample countries jumped to close to 80 in 2016; this 26-point increase in four years is in contrast with the roughly 5-point increase in the previous six years. The somewhat high and increasing level of fiscal data transparency just discussed also contrasts with the level of accountability as measured by WGIVA. This indicator has mostly remained low-averages for all year are negative (i.e. below the midpoint of the range taken by the index) and stable over time.
Columns 2-7 of Panel C of Table 4 summarize the behavior of our measures of fiscal transparency presented above. Average fiscal transparency as depicted by OBI and WGIVA, is low and most of the variations are between countries, meaning that countries tend to differ between each other but do not change much from one year to another. For this reason, in our econometric analysis, for the years where the OBS was not conducted, we use the results of the next available OBS. For instance, for a given country, the OBI score that we use for 2005 and 2006 is the value from the 2006 OBS; similarly, the OBI score that we use for 2016 is the value from the 2017 OBS. 16 The behavior of fiscal data transparency is completely different; average transparency is higher and there is a lot of variability both among countries (between) and over time (within). Table 4 summarizes the data on our three dependent variables. Before the global economic and financial crisis, emerging markets bond spreads as measured by the EMBI index were on average relatively small (171 basis points). During the crisis, the average spread increased above 550 basis points with large variations between countries. After the crisis, both average spreads and their variabilities decreased but remained more than twice as high as their pre-crisis levels. Between 2010 to 2016, spreads increased by more than 125 basis points with an acceleration in the last two years owing to monetary policy normalization in advanced economies. This increase in average spreads was also accompanied by increases in cross-country variability (see high "between" and "within" standard deviations of EMBI in Column 9 of Panel C).
Panel B of
Panel B also shows that during the period 2006-16, foreign investors allocated on average between 3 and 4 percent of their funds to each emerging market economy in our sample (S 1 );
16 Our analyses are robust to other methods of filling data gaps, such as interpolation.
this represents on average 36 to 40 percent of these countries' total general government debt (S 2 ). In contrast to the pattern observed on EMBI, the two measures of foreign holdings of emerging market debt are very stable over time; in fact, most of the limited variation observed is mainly across countries. The last four columns of Panel C confirm this analysis (S 1 ). Table 5 in Appendix B presents the pairwise correlations among our fiscal transparency measures, the three dependent variables and the main control variables. The correlation between OBI and GFSRI is not significantly different from zero, hinting to the fact that these two measures capture different dimensions of fiscal transparency. The correlation between the fiscal data transparency measure and the accountability index is also small but different from zero. The highest correlation is between OBI and WGIVA (0.6), suggesting that governments with highly transparent budget processes are also likely to meet higher standards in term of accountability, and vice versa. This can be explained by the fact that the audit process (which is part of accountability) coincides with many other steps of the budget process. These non-negligible, albeit small, correlations between our measures of fiscal transparency call for including all of them in the same regression, in order to ensure that one is not capturing the effect of the other.
We now turn to the correlation between our measures of transparency and the dependent variables that we intend to use to investigate the effects of fiscal transparency. Notice that high OBI and WGIVA are associated with low EMBI, and high foreign holdings of emerging market debts. The correlations between these variables are significantly different from zero and carry the expected sign, albeit low. In contrast, the correlations between the fiscal data transparency index and the dependent variables are not statistically indistinguishable from zero. Notice, however, that looking at these correlation in an unconditional way can be misleading as some other important variables that explain borrowing costs are not controlled for. The econometric model presented later is meant to go deeper into the analysis of the relationship between these variables.
III. Econometric Models
The theoretical underpinnings of the model that we use to investigate the effects of fiscal transparency on sovereign borrowing costs is based on the asset pricing model introduced by Edwards (1986) to study the determinants of default country risk premiums. Although the original model was used to study the spread, we rely on the same econometric specification to also investigate the foreign demand effect of fiscal transparency (i.e., its effect on foreign holdings of emerging market debt). The only difference is that in the estimation process different dependent and explanatory variables are used depending on whether borrowing cost or foreign holdings effects are being investigated. Below we present Edwards (1986)'s model.
Suppose that an emerging market economy issues a one-period government bond. The interest rate on this bond is the sum of at least two components: the risk-free world interest rate ( * ), and the interest rate spread or risk premium ( ) related, among other things, to the probability of default ( ) carried by this bond. The non-arbitrage condition for a risk-neutral investor on this bond market is given by (assuming a complete lost in case of default 17 ):
Assuming that the probability of default has a logistic distribution and is driven by local factors (pull factors augmented by our indicators of fiscal transparency) denoted by , one can write
Then, combining (3) and (4), solving for the spread and taking the natural logarithm of the result, one obtains the following:
In practice, we assume that the second term in the right-hand side of (5) (the natural logarithm of the gross risk-free rate, log(1 + * ) ) is determined by international (push) factors and denoted here by
. From (5), we derive the general specification of the models that we estimate as follows:
where is a vector that collects all the pull factors for country at time , and is a white noise error term assumed to be uncorrelated with explanatory variables and with the country specific effects . 0 is a constant term. 1 and 2 are the coefficients that capture the marginal effects of the explanatory variables. For the analysis of the effect of fiscal transparency on borrowing costs, = log( ) is the natural logarithm of the EMBI spread. We use the same specification of the model to study the effect on foreign holdings of government debt by replacing the dependent variable.
IV. Estimation Results
In this section, we present the results of our estimations. Three models are estimated, each with one of the dependent variables presented in previous sections. The first model uses as dependent variable the natural logarithm of the EMBI global spread, and aims at investigating the effect of transparency on borrowing costs. The two other models investigate the effect of fiscal transparency on foreign holdings of EMs' debt using as dependent variables 1 and 2 .
The Breusch-Pagan LM test for random effects versus ordinary least squares rejects the latter in favor of the former, meaning that the model should account for the countrys-specific effects. The Hausman test for fixed versus random effects model suggests that the preferred model specification is the latter, meaning that the country-specific effects should be assumed random. The error term in (6) is therefore = + where both components of are assumed iid and uncorrelated with each other.
In our estimations, we simultaneously include all our measures of fiscal transparency as we believe that investors do not react to all three dimensions in an analogous way. The following variables enter our models in log: EMBI, external debt ratio, political risk, financial risk, Fed Funds rate and VIX. The remaining variables are in levels. To address potential simultaneity issues, all the variables in our set of "push factors" enter the model with a one-year lag.
A. Effect of Fiscal Transparency on Borrowing Costs
Column (1) of Table 1 shows the results of our baseline model used to study the effect of fiscal transparency on EMBI Global spreads. Column (2) estimates the model while looking at the effects in high-and low-transparency countries separately (i.e., countries with levels of transparency above and below the median, respectively). Columns (3) and (4) re-estimate model (2) using different combinations of the control variables to better understand what drives the results.
The results of the estimations show that increases in credit rating have a negative effect on EMBI, which is consistent with theory: sovereign downgrades are mostly followed by surges in risk premia. The estimation results show that there is no additional effect of fiscal space measures (Debt and NLB ratios) beyond credit rating; this is not surprising given the fact that rating agencies summarize large amounts of information concerning countries' debt sustainability. Improvements in macroeconomic conditions, financial risk and political risk are all associated with declines in EMBI spreads, consistent with the related literature (Comelli, 2012) . The crisis dummy variable, that also captures the period of excessive liquidity in advanced economies, has a negative coefficient consistently with the so-called "search for yield" behavior of investors, who massively turned to emerging market assets. The result of this was a significant drop in their yields and spreads. The coefficient of VIX, which increases with high investors' risk aversion, has the expected positive coefficient. The only variable whose coefficient does not have the expected sign is Fedfunds; an increase in this variable decreases the spread. This result, while surprising, is not unusual in the literature (see Eichengreen and Mody, 1998; and Comelli, 2012) . Eichengreen and Mody (1998) study the determinants of both bond issuances and spreads in East Asia and suggest that when US short-term interest rates increase, emerging markets are forced to decrease their bond supply, raising the price and reducing the spread.
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Turning to the effect of fiscal transparency on borrowing costs and starting with the baseline specification (1), the estimations show that, of our three measures of transparency, only the first one, OBI, significantly affects spreads. A one-point improvement in the transparency of the budget process decreases the spread by 0.59 percent. To be more concrete, this result means that all else being equal, the most transparent country in our sample in 2016 (OBI = 89, see Panel A of Table 4 ) would have an EMBI global spread 23 percent lower than the country at the median of the OBI distribution (OBI = 50).
To see how these results depend on whether countries have high (above median) or low (below median) levels of fiscal transparency, we drop our three measures of transparency from the previous regression and replace each one of them with two variables. The first variable, FT High (where FT is either OBI, GFSRI or WGIVA), takes the value of FT if the country's transparency level in the dimension measured by FT is higher than the median, and 0 otherwise. Analogously, the second variable, FT Low, takes the value of FT if the country's transparency level in the dimension measured by FT is lower than the median, and 0 otherwise. 19 The results, presented in column (2) of Table 1, show that the direct effect that the transparency of the budget process has on borrowing costs matters only for countries that are already highly transparent. The magnitude of this effect is basically the same as the one found in the previous regression (the coefficient is only 0.01 percentage points lower). Similar to what we observed in regression (1), the effect of the two other measures of transparency are statistically insignificant, no matter the level considered.
To understand why OBI matters for borrowing costs only in high-transparency countries, we run the model again with different combinations of the control variables. A natural assumption would be that for poor countries, since credit ratings already provide a lot of information including on institutions, looking at transparency does not provide additional useful information for investors to price assets. To test this hypothesis, we drop Credit Rating; regression (3) shows that apart from slightly increasing the response of spreads to OBI in high-transparency countries, the results are virtually unchanged. This leads us to reject our hypothesis concerning credit ratings. Further analyses show that by dropping Political Risk instead and re-estimating the model, one obtains a significant effect of budget transparency for both High-and Low-OBI countries. This result may suggest that for low-OBI countries, which are likely to have high levels of political risk as shown by a 18 All results are robust to using Wu and Xia (2016)'s Shadow Effective Federal Funds Rate instead of Fedfunds. The coefficients associated with the shadow rate are smaller in absolute value but the signs remain the same. 19 Separating the sample in two subsamples with low and high transparency would have considerably reduced the sample length.
positive and significant correlation between OBI and PRR, investors only look at the political risk as it is the most dominant risk for this country.
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The results presented above are in line with those of Arbatli and Escolano (2012) who found that fiscal transparency, measured by an ROSCs-based index, has positive and significant effects on countries' credit rating (which is a major determinant of spreads). However, they found no direct effect of fiscal transparency on EMBI spread in a cross-sectional analysis. While their original purpose is to investigate the effect of fiscal transparency on sovereign credit ratings, as an alternative measure of credit worthiness they used EMBI yield spreads. Due to a limited number of countries with both EMBI yield spreads and a measure of fiscal transparency, their results using spreads were insignificant and not robust. The different, and more positive, direct effect on spreads that we obtain relative to Arbatli and Escolano (2012) are most likely attributable to the richer dataset we use, which takes advantage of the OBI's increased country coverage over time, as well as the time series dimension of the data.
Our results contrast with a more recent study on the effect of fiscal (or budget) transparency on emerging markets' borrowing costs. Peat, Svec and Wang (2015) find that fiscal opacity matters mostly for advanced economies, and more so for medium-OBI countries than for high-or low-OBI countries. 21 They conclude that the sovereign credit market pays less attention to the fiscal opacity of emerging countries. While Peat, Svec and Wang (2015)'s specification is similar to ours, the dependent variable they use (Sovereign CDS spreads) is different from ours (EMBI), which is a more direct measure of borrowing costs, rather than a measure of the insurance premium against possible default risks. Besides, the authors' focus is not on emerging markets as is our case, which may explain their use of CDS spreads instead of EMBI, as the latter is not available for advanced economies. (2) reestimates the model, but looks at the separate effects of high transparency and low transparency countries; Model (3) does the same as Model (2), except for not controlling for credit ratings; and Model (4) does the same as Model (2), except for not controlling for political risk. Numbers in parentheses are robust standard errors. Asterisks indicate significance levels as follows: * p<10%. ** p<5%. *** p< 1%.
B. Effect of Fiscal Transparency on Foreign Holdings of EM Debt
Regression results on the effect of fiscal transparency on foreign investors' holdings of EM sovereign debt are presented in Table 2 . Regressions (1) and (2) consider the share of each country in total foreign holdings of emerging market debt, and investigates whether this share depends on fiscal transparency after controlling for other determinants. Regressions (3) and (4) do the same analysis with the share of each countries general government debt held by foreign investors. Regressions (2) and (4) also study the effect of transparency by distinguishing between low-and high-transparency countries. Notice that the main results based on 1 and 2 are both qualitatively and quantitatively very similar. Global factors seem to play a much-limited role than what we found in the determinants of spreads. Indeed, only for the regressions on 1 does Fedfunds have a significant, yet counterintuitive, effect. Of all country-specific control variables, only the debt/GDP and Financial Risk have significant effects in all regressions.
The results on the effects of fiscal transparency on foreign holdings contrast with what we obtained in the investigations of the effect on spreads. In fact, when we look at the effect of fiscal transparency on foreign holdings of emerging market debt, fiscal data transparency (as measured by GFSRI) seems to matter more than the transparency of the budget process and the degree of accountability of fiscal entities. A one-point improvement in GFSRI leads to 0.35 percent increase in the share of foreign investors' funds allocated to a typical emerging market country ( 1 ); this would correspond to an increase in the foreign holdings of that country's general government debt ( 2 ) by 0.34 percent. This result means that all else being equal, the most transparent country in our sample in 2016 (GFSRI = 100, see Panel A of Table 4 ) would have a value of 1 (resp. 2 ) 35 percent (resp. 34 percent) higher than the country that is least transparent with its fiscal data (GFSRI = 0). Moreover, by taking measures to increase its data transparency index to the level of the average country (GFSRI = 80.69), the latter country would see its foreign holding of government debt increase by about 28 percent. 22 We use the same breakdown of countries by level of transparency as in the Section A, to see if the results hold only for some categories of countries. It turns out that both countries that already publish large amounts of fiscal data and those that publish few or no data benefit from improving their data transparency levels. In this setup, countries with low fiscal data transparency benefit slightly more from improving their level of transparency than countries with already high levels of transparency; the difference is 3 basis points for the regression with 1 and 5 basis points for the regression with 2 . These results also contrast with those of the regressions on spreads where, in low-transparency countries, investors seem not to consider additional information provided by the transparency of the budget process beyond what political risk is already revealing. (1) and (3) investigates the effect of our three indicators of fiscal transparency on foreign investors' holdings of EM debt as measured by S 1 and S 2 respectively. Models (2) and (4) do the same as Models (1) and (2), but look at the separate effects of High transparency and Low transparency countries. Numbers in parentheses are robust standard errors. Asterisks indicate significance levels as follows: * p<10%. ** p<5%. *** p< 1%.
The results just presented reveal an alternative channel through which fiscal data transparency could potentially affect borrowing costs, although its direct effect on EMBI spreads is not significant. These results are consistent with Gelos and Wei (2005) , who use their measure of government opacity to present clear evidence that funds systematically invest less in less transparent countries. Eichengreen and Mody (1998) adopt a similar approach to ours by investigating the determinants of emerging market bond supply in a study of the determinants of spreads. Arslanalp and Poghosyan (2014) show, using advanced economies' data, that foreign investor inflows (resp. outflows) reduce (resp. increase) long-term bond yields and, thus, spreads. We assume that a similar relation exists for emerging markets.
The main message that emerges from our analyses is that emerging market economies and developing countries' financial markets benefit from improved levels of fiscal transparency. However, not all dimensions of transparency play the same role. Indeed, the transparency of the budget process has a direct impact on yield spreads vis-à-vis advanced economies as shown in Section A, while fiscal data transparency affects the amounts of emerging and developing economies' general government debt held by foreign investors. Having both a forward-and a backward-looking perspective is very important for investors' decisions to purchase assets on financial markets and for their pricing of those assets. On the one hand, the transparency of the budget process allows them to anticipate potential fiscal issues (debt sustainability issues, defaults, etc.) that the countries may face in the future, and price assets accordingly. Failure to provide sufficient information on the budget prevents investors to conduct such analyses and makes them adopt a prudent approach by increasing risk premiums; hence the significant effect of OBI on spreads.
On the other hand, detailed data on the country's past fiscal outcomes are needed for investors to conduct more in-depth forward-and backward-looking investigations on countries' creditworthiness, and to make decisions on the level of risk to take. This level of risk increases with the share of the country's debt held. This may explain why our analyses suggest that fiscal data transparency is the measure of fiscal transparency that matters most for investors when it comes to the choice of amounts to invest.
C. Robustness
We conducted a large number of robustness checks of our analyses to ensure the soundness of our results and that the effect of transparency is well identified. 23 In order to avoid multicollinearity issues, we excluded fiscal space measures from our list of explanatory variables, but the results remained virtually unchanged. We extend our investigations on the nonlinear effects of fiscal transparency by using squares of our transparency measures and interaction terms, but the additional analyses are inconclusive. Endogeneity issues are tackled by using one-year lags of explanatory variables other than transparency measures. However, country authorities can improve fiscal transparency to react to an increase in risk premiums on their assets. Furthermore, other factors (such changes in administrations) can both affect transparency and the capacity of the government to service its debt. In the absence of good instruments, we also use a one-year lag of our transparency measures in additional robustness exercises and find very similar results to those of our baseline regressions.
Not all countries in our sample report balance sheet data (i.e., data on the stock of assets and liabilities at a given point in time); besides, balance sheet data provided by some countries to the IMF's Statistics Department are not always of high quality. For these reasons, we construct a less stringent measure of fiscal data transparency (GFSRI2) by dropping balance sheet items (i.e., we focus only on revenue, expense and transactions in assets and liabilities), and run our regression using this new measure (GFSRI2 instead of GFSRI). The results of this exercise are presented in Table 6 and Table 7 in Appendix D. The analyses of the effect of fiscal transparency on borrowing costs remain virtually unchanged. The analyses of the effects on foreign demand of EM's sovereign debt show a lower response of investors holdings of emerging market debts to higher data transparency, consistent with the fact that more detailed balance sheet data are highly valued. When looking at the effects by level of transparency, the analyses reveal that with our less rigorous measure, only high transparency countries seem to benefit from publishing more detailed data on their fiscal outcomes.
We conducted additional analyses to investigate how the exchange rate regime, the degree of openness of the capital account, and the depth of financial markets affect foreign investors' decisions. To control for the effect of the exchange rate regime, we use the de facto classification by the IMF's Annual Report on Exchange Arrangements and Exchange Restrictions (AREAER) and include a dummy which takes 1 if the exchange rate regime is deemed de facto floating and 0 otherwise. To control for the degree of capital account openness, we use the Chinn-Ito index (Chinn and Ito, 2006) . We use the Financial Markets Depth index published by the IMF (see Svirydzenka, 2016 for details) to control for the degree of financial markets' depth. 24 Including these three variables in our regressions (separately or simultaneously) improves the overall model fit, but the coefficients associated to them are not statistically significant in most cases. Further investigations show that "financial risk rating" is correlated with these variables and is already picking up their effects. The reason for this might be that the financial risk variable is constructed using information pertaining to the degree of flexibility of their exchange rate (namely Exchange Rate Stability defined as the extent to which the currency appreciated or depreciated against the US dollars during the year) and other variables used to construct the Chinn-Ito index.
Our fiscal data transparency index, GFSRI, would tend to produce low scores for countries with low statistical capacity that hinders the production of detailed fiscal data in GFSM format. To control for this issue, we use the World Bank's overall country-level statistical capacity indicator as an additional explanatory variable in our regressions. Our results once again are robust to the inclusion of this indicator and the coefficient associated to it is not statistically significant.
One important aspect of fiscal reporting as defined by the first Pillar of the IMF's Fiscal Transparency Code (IMF, 2018) is coverage ("Fiscal reports should provide a comprehensive overview of the fiscal activities of the public sector and its subsectors, according to international standards"). This is the only dimension of fiscal reporting not considered in our measure of fiscal data transparency as define in Section II. 25 In a robustness exercise, we expand the institutional coverage of government in our fiscal data transparency index by constructing it for the Budgetary Central, Central and General governments, and taking the average of these three. One problem with this indicator is that the number of countries in our sample that provide fiscal data to the IMF drops considerably as one moves to higher levels of government, giving too much weight to the few countries that do submit data for these high levels of government. Nevertheless, we still find that fiscal data transparency matters for investors' demand for EMs' debt. Our regression results only change quantitatively when we use this aggregate indicator instead of the GFSRI; in particular a one-point increase in fiscal data transparency now leads to 0.6-0.7 percent increase in the foreign holding of EMs' debt, consistent with the fact that the more the information available, the higher the gains for EMs.
We tried alternative combinations of our control variables as well as substituted some of them with other similar measures. For instance, we used the 3-month LIBOR rate to capture international macroeconomic and liquidity conditions instead of the Federal Fund rate; we included credit ratings from individual agencies, we used government revenue as an alternative measure of repayment capacity in the denominator of our measures of fiscal space (Debt and NLB); we also excluded these two measures of fiscal space from the model altogether. In all these cases, our results were qualitatively, and most of the time quantitatively, similar to those reported in Section IV.
V. Conclusion
Our analyses suggest that fiscal transparency brings measurable financial benefits to emerging market economies, with the three dimensions of fiscal transparency playing different roles. The transparency of the budget process lowers sovereign borrowing costs as measured by the EMBI spread, mostly relevant to countries already with a high transparency of budget process, while fiscal data transparency leads to stronger foreign demand of EM sovereign debt, with little difference between high and low transparency countries.
Our results also highlighted the importance of cross-country comparable fiscal data in helping foreign investors allocate their funds among EMs. Availability of detailed fiscal data, especially for balance sheet items, from EM countries' submissions to the IMF GFSY database has shown to increase foreign investors' willingness in holding EM sovereign debt, because these data are produced broadly based on the same methodology (GFSM 2014) , and less distorted by national presentations, thus facilitating comparing apples with apples when foreign investors make decisions on their investment destinations.
A. Construction of the GFSRI
In order to better understand how the GFSRI is constructed, consider the middle panel of Table 3 below, which presents the budgetary government's transactions in assets and liabilities. The most aggregated data that can be reported is the net transactions in assets and liabilities ( ) which has three subcomponents: net/gross investment in nonfinancial assets ( ), net acquisition of financial assets ( ), and net incurrence of liabilities ( ). Each subcomponent is further disaggregated; for instance, is broken down by type of assets (a1: fixed assets, a2: inventories, a3: valuables, and a4: non-produced assets) and the two other subcomponents are broken down by the residency of the counterpart ( 1: domestic debtor, 2: external debtor, 1: domestic creditor, and 2: external creditor). Since disaggregated data can be used to recover the data at less disaggregated levels, we describe the setting of the scores beginning with the most disaggregated data. We simply impute a score of 1 for each disaggregated level ( 1 − 4, 1, 2, 1, and 2) if data is reported, and 0 if it is not.
We then set the score for the subcomponents ( , , and ). Take for example. If the data is reported by countries the score for this subcomponent is set to 2, if not the score depends on whether or not the value of can be computed using its own subcomponents; if it is the case ( = 1 + 2 + 3 + 4), receives a score of 1. Otherwise, it receives a score of 0. The intuition for this is provided in the next paragraph. We follow the same logic in setting the scores for and .
Finally, a score of 3 is granted for the main aggregate ( ) if this data is published by country authorities. If the country does not report data for this main aggregate, the score for this level depends on whether or not the number can be recovered. If all subcomponents are reported so that data users can compute the main aggregate ( = + − ), receives a score of 2. The intuition for doing a distinction between data published and those that can only be recovered using disaggregated data is that reporting only the subcomponents prevents data users from checking the consistency of the data (for instance, it prevents them from answering the question: are authorities being transparent by providing aggregate indicators that can be recovered by summing up all the subcomponents?), and leads to less transparency. In contrast, if data on one or more subcomponents is missing and cannot be recovered from more disaggregated data, the main aggregate receives a score of 0.
The scores are set using a similar logic for the remaining two blocks (Government's current operations and Balance sheet). Once all scores (for the three blocks) have been obtained for a given country, they are summed up and the number obtained is normalized to be comprised between 0 and 100. As for the OBI, a GFSRI score close to 100 means that the country has a high level of fiscal data transparency while low scores denote a high level of fiscal opacity. Table 2 , with GFSRI2 instead of GFSRI. Numbers in parentheses are robust standard errors. Asterisks indicate significance levels as follows: * p<10%. ** p<5%. *** p< 1%.
